Interaction of branched chain amino acids and keto acids upon pancreatic islet metabolism and insulin secretion.
Insulin release evoked by 2-ketoisocaproate from isolated rat pancreatic islets was inhibited by L-valine, L-isoleucine, L-norvaline, and L-norleucine. The stereo-specificity of the inhibition and the finding that the decrease in secretory rate was correlated to the capacity of these amino acids to undergo transamination with the keto acid secretagogue suggested that a branched chain amino acid aminotransferase enzyme was the site of interaction of these substrates. The stimulation of transamination by these amino acids was accompanied by a decrease in the primary decarboxylation and oxidation of 2-ketoisocaproate in the tissue and a reduction in islet acetoacetate production. The oxidation of the amino acid substrate was slightly increased in the presence of 2-ketoisocaproate. Nevertheless, the oxidation rate of exogenous substrates and respiration were higher in the presence of 2-ketoisocaproate than when this substrate was combined with an amino acid. The action of 2-ketoisocaproate to increase the ratios of NADH/NAD+ and NADPH/NADP+, to enhance the uptake of 45Ca by islet tissue, and to promote proinsulin biosynthesis was also suppressed by the addition of branched chain amino acids to the incubation media. Radioisotopic uptake measurements suggested that many of these observations could be related to changes in the intracellular concentration of 2-ketoisocaproate in islet tissue.